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Abstract 
This paper investigates the role of the renminbi in East Asia. We find novel results that the renminbi dominance reported in recent 
studies stands only when daily data are used and when the multicollinearity problem is uncorrected. Once the multicollinearity 
problem is corrected, the US dollar remains the dominant currency regardless of data frequency used. As the regression model, the 
periodisation of data, and the sample currencies used in this study are the same as or similar to those used in the literature, our 
results are comparable to those reported in the literature. Our findings suggest that the renminbi dominance and the rise of a tri-
polar global currency system advocated in the literature seem flimsy, and one should be mindful of data frequency used when 
investigating this issue. 
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1. Introduction 
With the growing importance of China’s economy, it is believed that the influence of the renminbi on the exchange 
rates in East Asia has been rising. Recent studies, using a technique popularized by Frankel and Wei (1994) and daily 
data, show that the renminbi is either becoming the dominant currency in East Asia (Chen et al., 2009; Ito, 2010; 
Henning, 2012) or has already become so (Subramanian and Kessler, 2013; Fratzscher and Mehl, 2014). In light of 
these findings, it is advocated that there is already a renminbi bloc in East Asia (Subramanian and Kessler, 2013) and 
a tri-polar global currency system centering on the US dollar, euro, and renminbi is emerging (Fratzscher and Mehl, 
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2014). As the renminbi is not fully convertible, China’s capital account remains largely closed, and the share of 
renminbi in the global foreign exchange market turnover is very small1, these findings seem surprising. 
This paper investigates the role of the renminbi in East Asia, using daily, weekly and monthly data. We measure 
the influence of the renminbi (RMB), relative to the US dollar (USD), euro (EUR), and Japanese yen (JPY), on eight 
East Asian currencies, namely the Hong Kong dollar (HKD), Indonesian rupiah (IDR), Korean won (KRW), 
Malaysian ringgit (MYR), Philippines peso (PHP), Singapore dollar (SGD), Thai baht (THB), and New Taiwan dollar 
(TWD). We expands the literature by using data with different frequencies, correcting the multicollinearity problem, 
and reporting new results that the RMB dominance stands only when daily data are used and the multicollinearity 
problem is uncorrected. Once weekly or monthly data are used, the RMB is surpassed by the USD or the EUR. 
Moreover, when the multicollinearity problem is corrected, the USD remains the dominant currency regardless of data 
frequency used. It is important to note that the regression model, the periodisation of data, the numeraire to express 
the value of currencies, and the sample currencies used in this study are the same as or similar to those used in the 
literature. Therefore, our results are comparable to those reported in the literature and our findings are due to the fact 
that we use data with different frequencies and correct the multicollinearity problem. Our estimation strategy and 
findings suggest that the renminbi dominance in East Asia and the rise of a tri-polar global currency system reported 
in recent studies seem flimsy, and one should be mindful of data frequency used when investigating this issue. 
 
2. Methodology and data  
We follow the approach widely used in the literature (for example, McKinnon and Schnabl, 2004; Bowman, 2005; 
Chen et al., 2009; Ito, 2010; Henning, 2012; Subramanian and Kessler, 2013; Fratzscher and Mehl, 2014), and estimate 
the following equation for each of the eight East Asian currencies (AC): 
 
, 1 2 3 4, ,, ,ac t eur t jpy tusd t rmb t te a w e w e w e w e H'   ' ' '  '                                                                       (1) 
 
where Ƹ is the difference, and eac, eusd, ermb, eeur, ejpy are the logs of the exchange rates of the AC, USD, RMB, EUR, 
and JPY, respectively. Exchange rates are expressed as the Swiss franc (CHF) per unit of currency (Hwang, 2015). 
The estimated coefficient iw is inferred as the weight, and thus the importance, of currency i in the exchange rate 
arrangement of the AC. The currency with the largest estimated coefficient w is inferred as the dominant anchor 
currency for the AC. 
Data from 24 July 2005 to 30 September 2014 are used for analysis. All data are from DataStream. Daily rates are 
the closing rates of each trading day. Weekly rates are the closing rates on Wednesdays. Monthly rates are the closing 
rates of the month. 
The RMB was pegged to the USD until 21 July 2005 when China moved to a managed floating exchange rate 
regime. It was re-pegged to the USD in October 2008 and was allowed to float again starting from 21 June 2010. 
Thus, there are two periods when the RMB is somewhat depegged from the USD that can be used to assess the 
influence of the RMB: the first is from 24 July 2005 to 30 September 2008 and the second is from 22 June 2010 to 30 
September 2014 (confer Fig. 1). 
Despite China’s exchange rate reform, the RMB remains closely linked to the USD. The correlation coefficient 
between Δermb and Δeusd  is as high as 0.98~0.99 in our sample (Table 1). This will cause a serious multicollinearity 
problem when Equation 1 is estimated. To correct this problem, we orthogonalize Δermb against Δeusd:   
 
 
 
1 Bank for International Settlements (2013) reports that the renminbi has a share of only 2.2% in 2013. 
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The residuals rt are used to substitute for Δermb,t  in Equation 1. Thus, the estimated coefficient of rt  in Equation 1 
measures the influence of the RMB that is independent of the USD. 
 
Fig. 1. Exchange rate movements of RMB/USD ( 2005.01.03ˉ2014.09.30) 
3. Results and discussion 
Tables 2 and 3 respectively report estimation results from the un-orthogonalized and orthogonalized data. For the 
un-orthogonalized data, the coefficients of the RMB are significant for all currencies and are the largest for six out of 
the eight East Asian currencies in the second period when daily data are used (confer Tables 2, 4 and 5). This is 
consistent with findings of the recent studies that argue for the RMB dominance in East Asia. However, when weekly 
or monthly data are used, the USD has the largest coefficient for more currencies than the RMB in both periods. These 
results indicate that even for the un-orthogonalized data favoured by previous study (Subramanian and Kessler, 2013), 
the RMB dominance stands only if daily data are used. 
For the orthogonalized data, the coefficients of the USD are significant for all currencies and are the largest for the 
majority of the currencies in both periods regardless of data frequency used (confer Tables 3, 4, and 5), suggesting 
that the USD is the dominant anchor currency in East Asia invariant to data frequency used. 
If one currency does play an important role in the exchange rate arrangement of the AC, its estimated coefficients 
should be significant regardless of data frequency used. By this criterion, the RMB is not important for any AC in the 
first period and is important only for the TWD in the second period while the USD and EUR are important for far 
more currencies in both periods (confer Tables 4 and 6). 
On the whole, our results indicate that the RMB dominance reported in the literature stands only if daily data are 
used and the multicollinearity problem is uncorrected. 
For robustness checks, we orthogonalize Δejpy and Δeeur against Δeusd and re-run all the estimations as well. 
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Moreover, we test for and correct autoregressive conditional heteroskedasticity (ARCH) in the estimation residuals. 
Results, not reported but available upon request, remain unchanged. 
It might be challenging to reconcile empirical results from different data frequencies. We don’t have the answer 
and leave this issue for future study. Nevertheless, we postulate that weekly and monthly data may be more appropriate 
for similar studies. As the daily changes in exchange rates are relatively small, errors embedded in daily data will be 
relatively large when exchange rates are not recorded at the same time. 
 
Table 1. Correlation matrix. 
  1st. period     2nd.  period   
  USD RMB EUR JPY   USD RMB EUR JPY 
Daily data 
USD 1      1    
RMB 0.99 1     0.99 1   
EUR 0.51 0.50 1    0.57 0.58 1  
JPY 0.39 0.39 -0.14 1   0.65 0.64 0.34 1 
ݎܾ݉ -0.06   -0.05  0.02    0.04   0.13  0.02  
Weekly data  
USD 1      1    
RMB 0.98 1     0.99 1   
EUR 0.51 0.50 1    0.57 0.58 1  
JPY 0.39 0.39 -0.14 1   0.65 0.64 0.34 1 
ݎܾ݉ -0.14     0.02  -0.08    0.12     0.31  0.12  
Monthly data  
USD 1      1    
RMB 0.98 1     0.99 1   
EUR 0.50 0.49 1    0.48 0.50 1  
JPY 0.49 0.48 -0.19 1   0.75 0.73 0.25 1 
ݎܾ݉ 0.00    -0.03  -0.02   0.10     0.21  0.03  
Notes: The first period is from 2005.07.24 to 2008.09.30 and the second  period is from 2010.06.22 to 2014.09.30.  ݎܾ݉stands for the residual rt  
from  Δermb,t = βΔeusd,t  +  rt. 
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Table 2. Estimation results from un-orthogonalized data 
 USD RMB EUR JPY R2 
 (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) 
Panel A (daily) 
HKD 0.98a 0.94a 0.01 0.05a 0.00 0.02a 0.01c 0.00 1.00 1.00 
IDR 0.58a 0.40a 0.21 0.56a 0.48a 0.06a 0.07 -0.02 0.58 0.79 
KRW 0.14 -0.16 0.69a 1.02a 0.64a 0.20a -0.01 -0.04 0.56 0.64 
MYR 0.16 -0.12 0.70a 0.98a 0.35a 0.19a 0.02 -0.04 0.81 0.74 
PHP 0.62a 0.18b 0.23 0.72a 0.39a 0.12a -0.02 -0.02 0.70 0.81 
SGD 0.54a 0.32a 0.16c 0.31a 0.37a 0.32a 0.07a 0.05b 0.82 0.78 
THB 0.49a 0.28a 0.32b 0.59a 0.20a 0.13a 0.10b -0.01 0.48 0.83 
TWD 0.34a 0.34a 0.53a 0.58a 0.24a 0.09a 0.07a 0.00 0.84 0.91 
Panel B (weekly) 
HKD 0.99a 0.95a -0.02 0.05a 0.00 0.03a 0.01c 0.00 1.00 1.00 
IDR 0.55a 0.54 0.15 0.35 0.80a 0.11b 0.08 0.00 0.60 0.77 
KRW -0.30 0.01 1.12a 0.73a 0.64a 0.39a -0.09 0.00 0.52 0.65 
MYR 0.09 0.13 0.63a 0.67b 0.53a 0.29a 0.09b -0.03 0.79 0.76 
PHP 0.38 0.59a 0.45 0.25 0.70a 0.19a 0.04 0.00 0.72 0.80 
SGD 0.24b 0.45a 0.38a 0.16 0.40a 0.31a 0.08b 0.06 0.86 0.83 
THB 0.52a 0.59a 0.17 0.26c 0.27c 0.16a 0.14b -0.03 0.54 0.81 
TWD 0.48a 0.32b 0.27 0.51a 0.29a 0.12a 0.10b 0.05 0.78 0.90 
Panel C (monthly) 
HKD 1.08a 0.95a -0.08 0.02 -0.04 0.03a 0.00 0.01a 0.99 1.00 
IDR 0.92c 0.74 0.11 -0.08 0.24 0.08 -0.29 0.13 0.57 0.62 
KRW 0.85 0.18 -0.44 0.04 1.63b 0.48c -0.19 0.08 0.63 0.54 
MYR 0.10 0.25 0.61 0.19 0.72a 0.15a 0.03 0.11 0.78 0.57 
PHP 0.69 0.48a 0.21 0.01 0.53 0.26a -0.10 0.14a 0.61 0.77 
SGD 0.24 0.33b 0.33 -0.07 0.66a 0.29a 0.08 0.17a 0.83 0.73 
THB 1.34a 0.67a -0.68 -0.04 -0.03 0.09 0.00 0.05 0.47 0.70 
TWD 0.32 0.17 0.24 0.45 b 0.38b 0.13c 0.02 0.08 0.70 0.83 
Notes: Numbers are estimated coefficients. In the second row, (1) stands for the period from 2005.07.24 to 2008.09.30 and (2) stands for the period 
from 2010.06.22 to 2014.09.30. Superscripts a, b, and c denote significance at the 1%, 5%, and 10% levels using t-statistics adjusted for 
heteroskedasticity and autocorrelation. Significant coefficients are in bold. 
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Table 3. Estimation results from orthogonalized data 
 USD RMB EUR JPY R2 
 (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) 
Panel A (daily) 
HKD 0.99a 0.99a 0.01 0.05a 0.00 0.02a 0.01c 0.00 1.00 1.00 
IDR 0.79a 0.95a 0.21 0.56a 0.48a 0.06a 0.07 -0.02 0.58 0.79 
KRW 0.82a 0.84a 0.69a 1.02a 0.64a 0.20a -0.01 -0.04 0.56 0.64 
MYR 0.85a 0.84a 0.70a 0.98a 0.35a 0.19a 0.02 -0.04 0.81 0.74 
PHP 0.84a 0.89a 0.23 0.72a 0.39a 0.12a -0.02 -0.02 0.70 0.81 
SGD 0.69a 0.62a 0.16c 0.31a 0.37a 0.32a 0.07a 0.05b 0.82 0.78 
THB 0.81a 0.86a 0.32b 0.59a 0.20a 0.13a 0.10b -0.01 0.48 0.83 
TWD 0.86a 0.91a 0.53a 0.58a 0.24a 0.09a 0.07a 0.00 0.84 0.91 
Panel B (weekly) 
HKD 0.97a 0.99a -0.02 0.05a 0.00 0.03a 0.01c 0.00 1.00 1.00 
IDR 0.69a 0.87a 0.15 0.35 0.80a 0.11b 0.08 0.00 0.60 0.77 
KRW 0.78a 0.71a 1.12a 0.73a 0.64a 0.39a -0.09 0.00 0.52 0.65 
MYR 0.69a 0.77a 0.63a 0.67b 0.53a 0.29a 0.09b -0.03 0.79 0.76 
PHP 0.81a 0.84a 0.45 0.25 0.70a 0.19a 0.04 0.00 0.72 0.80 
SGD 0.60a 0.60a 0.38a 0.16 0.40a 0.31a 0.08b 0.06 0.86 0.83 
THB 0.68a 0.84a 0.17 0.26c 0.27c 0.16a 0.14b -0.03 0.54 0.81 
TWD 0.74a 0.81a 0.27 0.51a 0.29a 0.12a 0.10b 0.05 0.78 0.90 
Panel C (monthly) 
HKD 1.00a 0.97a -0.08 0.02 -0.04 0.03a 0.00 0.01a 0.99 1.00 
IDR 1.02a 0.67a 0.11 -0.08 0.24 0.08 -0.29 0.13 0.57 0.62 
KRW 0.44c 0.21a -0.44 0.04 1.63b 0.48c -0.19 0.08 0.63 0.54 
MYR 0.67a 0.42a 0.61 0.19 0.72a 0.15a 0.03 0.11 0.78 0.57 
PHP 0.88a 0.49a 0.21 0.01 0.53 0.26a -0.10 0.14a 0.61 0.77 
SGD 0.54a 0.27a 0.33 -0.07 0.66a 0.29a 0.08 0.17a 0.83 0.73 
THB 0.71a 0.63a -0.68 -0.04 -0.03 0.09 0.00 0.05 0.47 0.70 
TWD 0.55a 0.59a 0.24 0.45 b 0.38b 0.13c 0.02 0.08 0.70 0.83 
Notes: Confer Table 2. 
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Table 4. Number of currencies for which the USD, RMB, EUR, or JPY has significant coefficients 
 USD RMB EUR JPY 
 (1) (2) (1) (2) (1) (2) (1) (2) 
Panel A. For un-orthogonalized data 
daily 6 6 5 8 7 8 4 1 
weekly 5 5 3 5 7 8 5 0 
monthly 3 4 0 1 4 6 0 3 
Panel B. For orthogonalized data 
daily 8 8 5 8 7 8 4 1 
weekly 8 8 3 5 7 8 5 0 
monthly 8 8 0 1 4 6 0 3 
Notes: (1) stands for the period from 2005.07.24 to 2008.09.30 and (2) stands for the period from 2010.06.22 to 2014.09.30. 
 
 
Table 5. Number of currencies for which the USD, RMB, EUR, or JPY is the dominant anchor currency 
 USD RMB EUR JPY 
 (1) (2) (1) (2) (1) (2) (1) (2) 
Panel A.  For un-orthogonalized data 
daily 5 1 3 6 0 1 0 0 
weekly 3 4 2 3 3 1 0 0 
monthly 3 4 0 1 4 2 0 0 
Panel B.  For orthogonalized data 
daily 8 6 0 2 0 0 0 0 
weekly 6 7 1 1 1 0 0 0 
monthly 5 6 0 0 3 2 0 0 
Note: Confer Table 4 
 
 
Table  6. Number of currencies for which the USD, RMB, EUR, or JPY has significant coefficients invariant to data frequency 
 USD RMB EUR JPY 
 (1) (2) (1) (2) (1) (2) (1) (2) 
Panel A.  For un-orthogonalized data 
 3 4 0 1 4 6 0 0 
Panel B.  For orthogonalized data 
 8 8 0 1 4 6 0 0 
Note: Confer Table 4. 
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4. Concluding remarks  
Recent studies, using a technique popularized by Frankel and Wei (1994) and daily data, find that the RMB is 
either becoming or has become the dominant currency in East Asia. These findings seem surprising. This study 
expands the literature by using data with different frequencies, correcting the multicollinearity problem, and reporting 
new results that the RMB dominance stands only when daily data are used and the multicollinearity problem is 
uncorrected. Once the multicollinearity problem is corrected, the USD remains the dominant currency regardless of 
data frequency used. As the regression model, the periodisation of data, the numeraire to express the value of 
currencies, and the sample currencies used in this study are the same as or similar to those used in the literature, our 
findings are due to the fact that we use data with different frequencies and correct the multicollinearity problem. Our 
findings suggest that the renminbi dominance and the rise of a tri-polar global currency system advocated in the 
literature seem flimsy, and one should be mindful of data frequency used when investigating this issue. 
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